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Abstract 
Malnutrition in hospital is a significant problem which involves clinical complication risks, lengthened hospital 
stay and worsening prognosis. In order to overcome this problem, it is important to identify malnutrition in patients. 
The aim of this study was to retrospectively research the malnutrition risk of patients at time of admission and to 
create awareness about the importance of malnutrition screening. This research is a cross-sectional descriptive 
retrospective study which screened inpatients in İstanbul Sultan Abdülhamid Han Education and Research hospital 
from August 2018 to January 2019. Research data and NRS-2002 scores were retrospectively gathered from patient 
files. Between the dates of the study, a total of 10,060 patients stayed in the hospital and of these 490 (4.9%) were 
identified to be malnourished. Of these patients, 0.87% developed malnutrition after admission. The clinic with 
highest malnutrition was the anesthesia intensive care (25.9%). There was a significant increase identified in NRS-
2002 scores with age (p=0.001); as NRS-2002 scores increased the mortality rates were found to significantly 
increase (p=0.015). The mortality in the patient group with NRS-2002 scores of 7 was 50%. Malnutrition screening 
will contribute to monitoring malnourished patients from time of admission and reducing mortality rates. 
According to the results of our study, the malnutrition risk is higher among elderly patients and as NRS-2002 score 
increases mortality increases. Due to this correlation between inpatient NRS-2002 scores and mortality, it was 
concluded that rapid screening and close surveillance of nutritional interventions for patients with high scores are 
important in terms of mortality..      
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1. Introduction 
Malnutrition may be defined as insufficiencies in energy, proteins and other nutrients (Bolayir et al., 2019) and is 
frequently seen among hospitalized patients (Javid Mishamandani et al., 2019), though the prevalence changes 
according to the society and definitions used (Bavelaar et al., 2008). Hospital malnutrition is a public health 
problem which increases risk of clinical complications such as length of hospitalization, worsens prognosis, 
increases mortality and spending related to health-rehabilitation (Bavelaar et al., 2008; Kyle, Kossovsky, 
Karsegard & Pichard, 2006; Raupp et al., 2018) and delays wound healing (Bolayir et al., 2019). According to 
study results from a variety of countries in Europe, malnutrition rates are from 13-75% and nearly 50% is not 
diagnosed (Bolayir et al., 2019). 
Assessment of nutrition is important for identification of patients at risk in terms of nutrition and to plan 
interventions. However, as this is in-depth research including medical history, physical examination, biochemical 
parameters, anthropometric measurements, body composition and assessment of nutrient intake, it is time-
consuming and is not easy to apply to every hospitalized patient (Bolayir et al., 2019). Though there are many 
screening (NRS-2002) and assessment (SGA, MNA) methods for assessment of nutritional status, there is no gold 
standard (Budzyński, Tojek, Czerniak & Banaszkiewicz, 2016). Experts agree that patients requiring nutritional 
support should receive this support in the shortest time possible during their hospital stay. Early intervention 
increases the success of nutritional treatment and prevents worsening of nutritional status (Eglseer, Halfens & 
Lohrmann, 2017), reduces hospital costs, shortens length of stay and reduces readmission requirements (Budzyński, 
Tojek, Czerniak & Banaszkiewicz, 2016). As a result, screening is an important stage in good nutritional care. 
With this aim, valid screening tools should be used; however, hospitals generally do not apply this screening and 
most patients do not receive diagnosis or treatment (Eglseer, Halfens & Lohrmann, 2017). Many screening tools 
have been developed in the name of screening inpatients in terms of nutritional risks. All have strong and weak 
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aspects; however, the European Society for Clinical Nutrition and Metabolism (ESPEN) recommends the use of 
NRS-2002 for inpatients (Rabito et al.; Hersberger et al., 2019). The NRS-2002 creates a risk score linked to 
malnutrition risk related to diseases, changes in nutritional status, severity of disease and patient age and reduction 
in patient body mass index and was shown to be beneficial for identification of malnutrition risk (Knappe-Drzikova 
et al., 2019; Avelino-Silva & Jaluul, 2017). 
The aim of this study was to retrospectively research the malnutrition risk of inpatients at time of admission to 
hospital. Additionally, this study will create awareness about the importance of malnutrition screening in order to 
contribute to improving nutritional status, shortening length of stay and reducing complication development. 
 
2. Material&Metods  
2.1 Research Method 
This research was a cross-sectional, descriptive, retrospective study, with necessary institutional permission for 
the study obtained from the Provincial Health Directorate (Number: 16867222-604.01.01). 
2.2 Research Population and Data Collection 
The research population comprised inpatients in İstanbul Sultan II. Abdülhamid Han Education and Research 
Hospital with patients admitted for treatment between August 2018 and January 2019 retrospectively screened. 
Research data and NRS-2002 scores were retrospectively collected from patient files.  
2.3 Analysis of Data 
Analysis of data used the SPSS 21 program. Fit to normal distribution of data was assessed with the Shapiro Wilks 
test. Descriptive statistics calculated mean, standard deviation, number and percentage distribution. Analysis of 
grouped data used the chi square test, while analysis of continuous variables used the T test.).  
 
3. Results 
A total of 10,060 patients were admitted from 1 August 2018 to 31 January 2019 to the research population of 
İstanbul Sultan Abdülhamid Han Education and Research Hospital. Of these patients, 490 (4.9%) were identified 
to be malnourished (NRS-2002 ≥3) and were monitored by the nutrition team. While 87 malnourished patients 
(0.87%) were not identified to have malnutrition at time of admission, malnutrition developed during the hospital 
stay of these patients (identified on 2nd or later screenings). 
Of the 490 patients monitored by the nutrition team, 242 were female and 248 were male. The mean NRS-2002 
scores for females and males were 3.6±0.7 and 3.6±0.9 according to gender and this was not statistically significant 
(P=0.745). The age interval for patients was 18-100 years, with mean of 73.1±15.8 years. The distribution of 
patients according to NRS-2002 scores are presented in Table 1.  
 
Table 1: Distribution of patients according to NRS-2002 scoring  
NRS-2002 Score  n   %               
 
3 269 54.9 
4 169 34.5 
5 35 7.1 
6 13 2.7 
7 4 0.8 
Total 490 100.0 
 
The distribution of patients monitored by the nutrition team for malnutrition diagnosis is shown in Table 2. The 
anesthesia intensive care was the clinic with most malnutrition identified at 25.9%, while the dermatology and 
underwater medicine clinics had lowest malnutrition identified at 0.2%.  
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Table 2: Distribution of patients with malnutrition according to clinic 
CLINIC       n            % 
Anesthesia Intensive Care  127 25.9 
Internal Medicine Intensive Care 49 10.0 
Brain surgery Intensive Care 9 1.8 
Dermatology  1 .2 
 Brain surgery ward 4 .8 
Internal Medicine ward 51 10.4 
Endocrinology 2 .4 
Infectious diseases ward 6 1.2 
Gastroenterology ward 12 2.4 
General Surgery ICU* 5 1.0 
General Surgery ward 5 1.0 
Chest Diseases ward 76 15.5 
Chest diseases ICU 19 3.9 
Cardiology ICU 11 2.2 
Nephrology ward 4 .8 
Neurology ward 37 7.6 
Neurology ICU 46 9.4 
Palliative care ward 15 3.1 
CVD ward 1 .2 
ENT† 3 .6 
CVD ICU 1 .2 
Urology ward 3 .6 
Hematology ward 2 .4 
Underwater medicine  1 .2 
Total 490 100.0 
        * ICU;Intensive Care Unit †ENT; Ear Nose Throat  
When NRS-2002 scores are compared according to age groups, there was a significant increase identified between 
NRS-2002 scores with age (*P=0.001, Table 3).  
 
Table 3: Distribution of age groups according to NRS-2002 scoring 
Age (years) 
NRS-2002 Score 
  n          x̄                    sd P 
18-30 9 3.7 1.1 
*P=0.001 
31-60 86 3.3 .6 
>61 395 3.7 .8 
Total 490 3.6 .8 
 
The mean hospital stay of patients with malnutrition diagnosis was 54.7±5.1 days. When duration of stay is 
investigated according to NRS-2002 scores, those with NRS-2002 score of 3 had mean duration of stay of 57.8 
days, while for those with score of 6 it was 72.69 days and for those with score of 7 it was 19.9 days. This situation 
was not statistically significant (data not shown) (p=0.732).  
When the discharge status of patients according to NRS-2002 scores is investigated, 312 were discharged home, 
144 died and 34 were transferred to another hospital. As the NRS-2002 scores of patients increased, the mortality 
rates were found to significantly increase (*P=0.015) (Table 4).  
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Table 4: Patient discharge status according to NRS-2002 scoring 
NRS-2002 
Score 
  
Discharge status 
P  Ex 
Discharge       
home     Transfer 
 3.00 67 186 16 
*P=0.015 
  4.00 54 101 14 
  5.00 15 19 1 
  6.00 6 4 3 
  7.00 2 2 0 
 Total 144 311 31  
 
 
When feeding routes are examined according to NRS-2002 scores of patients, the most commonly chosen routes 
were oral feeding and total parenteral feeding (TPN) (Table 5). 
 
Table 5: Distribution of patients with NRS-2002 score of 3 or more according to feeding route  
Feeding route                 n                  % 
 
Enteral 98 20.0 
Oral + Enteral 4 0.8 
TPN* 109 22.2 
TPN + Enteral 11 2.2 
Oral 191 39.0 
TPN + Oral 20 4.1 
Not feeding 57 11.6 
Total 490 100.0 
*TPN: Total Parenteral Nutrition 
 
4.Discussion 
This research was performed with the aim of retrospectively determining the incidence of malnutrition among 
inpatients treated in İstanbul Sultan Abdülhamid Han Education and Research Hospital. From 1 August 2018 to 
31 January 2019, a total of 10,060 patients were admitted and patient files were assessed in terms of malnutrition 
scores and it was identified that 490 patients were monitored by the nutrition team due to malnutrition (Table 1). 
Of these patients, 242 were female and 248 were male. Screening between these dates determined the incidence 
of malnutrition was 4.9%. According to NRS-2002 score at time of admission, 4.9% of patients were malnourished, 
while 0.87% of patients developed malnutrition during hospital stay when assessed with repeat screening. In the 
literature, the malnutrition incidence varies from 20-50.2% (Rabito et al., 2017; Knappe-Drzikova et al., 2019; 
Correia, Perman & Waitzberg, 2017) and some patients were malnourished at admission, while the majority 
developed malnutrition later (Rabito et al., 2017). Similar to our study, another study assessing patient malnutrition 
status with NRS-2002 found this rate was 6.4% (Budzyński, Tojek, Czerniak & Banaszkiewicz, 2016). 
Additionally, generally the mean rate for malnutrition among inpatients is given as 41.7% (Tobert, Mott & Nepple, 
2018). In the present study the lower prevalence of malnutrition may be due to the study including all branches in 
the hospital with a high variety of patients (from branches with low malnutrition risk to intensive care admissions), 
while differences compared to studies in the literature may be due to differences in methods used for malnutrition 
screening (use of tools like SGA, MUST, NUTRIC). 
When the incidence of malnutrition according to clinic is examined, the clinic with most malnutrition was the 
anesthesia intensive care at 25.9%, the chest diseases clinic at 15.5%, the internal medicine clinic at 10.5% and 
the internal medicine intensive care clinic at 10%. Additionally, the clinics with lowest malnutrition incidence were 
dermatology and underwater medicine at 0.2%. Considering the chronic disease load of patients admitted to the 
anesthesia and internal medicine clinics, the high incidence of malnutrition is expected. Additionally, when low 
malnutrition rates are assessed, the patient profile in the dermatology and underwater medicine clinics is expected 
to have low malnutrition, confirming this expectation. However, contrary to expected, palliative care was found to 
have very low values for malnutrition rates (Table 2).  
Malnutrition in intensive care is a serious problem around the world, with prevalence reported as 50.8-78.1% in 
developed and developing countries, respectively (Burgos, Joaquín, Blay & Vaqué, 2019), and this rate identified 
as 24.5% among individuals with chronic obstructive disease (Marco et al., 2019). Studies in Asia have shown 
rates of 87% in critical patients and 56% in surgical patients (Correia, Perman & Waitzberg, 2017). Though there 
were low rates in our study compared to other studies, when the distribution according to clinic is investigated, 
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clinics with high malnutrition expected in terms of patient profile were observed to have high rates.  Malnutrition 
affects all patient groups, while the elderly are found to be more sensitive and elderly individuals with malnutrition 
at time of admission stay in hospital for longer durations and have higher mortality (Avelino-Silva & Jaluul, 2017). 
Again, similar to the literature, when NRS-2002 scores are compared according to age groups, there was a 
significant increase in NRS-2002 scores identified with age (*P=0.001, Table 3). A similar study assessing 
malnutrition with NRS-2002 reported malnourished patients were older (Budzyński, Tojek, Czerniak & 
Banaszkiewicz, 2016). 
The mean duration of hospital stay among patients with malnutrition diagnosis was 54.7±5.1 days. When NRS-
2002 scores are investigated in terms of duration of stay, the mean stay was 57.87 days for those with NRS-2002 
score of 3, and 19.9 days for those with score of 7, with no statistical significance found (data not shown, p=0.732). 
Contrary to the literature, in spite of the increase in NRS-2002 score, the reason for the shortened duration of stay 
may be due to the mortality in this group being 50%.  When the discharge status of patients is investigated 
according to NRS-2002 scores, 312 were discharged home, 144 died and 34 were transferred to another hospital. 
As the NRS-2002 score of patients increased, the mortality rate was found to significantly increase (*P=0.015) 
(Table 4). It is emphasized that for inpatients with malnutrition, high morbidity and mortality may be prevented 
by taking care during nutritional care of these patients (Hersberger et al., 2019). A study reported the mortality of 
malnourished patients increased 3.3 times compared to patients without nutritional problems (odds ratio) (Pasquini, 
Neder, Araújo-Junqueira & De-Souza, 2012). 
When the feeding route of patients is examined according to NRS-2002 scores, the most commonly chosen route 
was oral feeding (39%) followed by total parenteral feeding (22%) (Table 5). A study with malnutrition incidence 
of 50.2% found that in spite of the high prevalence, less than 9% of patients received enteral or parenteral nutrition 
(Correia, Perman & Waitzberg, 2017).   
In the literature it is generally stated that patients do not receive diagnosis or treatment for malnutrition (Eglseer, 
Halfens & Lohrmann, 2017), while a study in Brazil reported 61% of malnourished patients received nutritional 
treatment (Pasquini, Neder, Araújo-Junqueira & De-Souza, 2012). Again, it is possible to encounter various rates 
from 27.9-23.2% to 50% in the literature (Khalatbari-Soltani & Marques-Vidal, 2016). Variations in these figures 
may be due to various criteria being used in studies like only oral nutrition solution or enteral feeding. 
Our study identified the rate of malnutrition diagnosis and feeding intervention (oral nutrition solution, enteral 
feeding and parenteral applications) as 59.3% and assessed the malnutrition monitoring and surveillance of 
inpatients as satisfactory. 
 
Conclusion 
Due to the possible outcomes of malnutrition, the use of a valid scale for malnutrition screening at time of 
admission to hospital is important in terms of planning nutritional support. Monitoring patients from time of 
admission will contribute to reducing morbidity and mortality rates. According to the results of our study, older 
patients have greater risk of malnutrition and as NRS-2002 score increases mortality increases. Contrary to the 
literature, the rate of patients identified as having malnutrition during repeated malnutrition screening during the 
hospital stay was low. Due to the correlation between NRS-2002 score of inpatients with mortality, it was 
concluded that rapid screening and close monitoring of nutritional interventions of patients with high score is 
important in terms of mortality. 
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